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Abstract - This study measures and analyses pressure 
generated from the two different fabrics used as head 
garments with a face mask made from Silon-LTS® (Low 
Temperature Splinting) underneath the head garment. A 
pressure sensor was used to measure the pressure generated 
using a head mannequin. In addition, modulus of elasticity is 
determined from the standard tensile test for fabric.The results 
shows that modulus of elasticity of the fabric gives the different 
pressure output and by applying the Silon-LTS® face mask 
underneath the head garments, the pressure increases at 
certain areas. 




Hypertrophic scar is a dermal fibro proliferative disorder 
caused by dermal skin trauma. This skin abnormality is 
characterized as raised, rigid and erythematous appearance 
associated with pain and pruritus. Not only would it cause 
severe cosmetic disfigurement, but considerable functional 
impairment often ensues whenever scar contracture 
develops over joints. Pressure garment (PG) has been the 
widely applied in scar management since the early 1970s 
because of its non-invasive characteristics and desirable 
treatment effect [1–5]  . PG is a tight fitting, elastic garment 
which apply pressure to a specific area of the human body 
with burn injuries for scar treatment. PG is an easy device to 
apply, minimally disruptive to activity, and the availability 
in terms of commercially or through skilled technician. PG 
prevents and controls the formation of hypertrophic scars 
and assists the healing process of burn wounds when the 
pressure applied to the affected body part is at the right 
level. As only the correct level of pressure on the wound 
assists the healing process, it is important to apply the right 
amount of pressure to the affected part. This can be 
achieved by designing and making a pressure garment to fit 
the body part correctly to apply the required pressure. In 
general hospital, PG is constructed by occupational 
therapists (OTs). However, most of the OTs lack training in 
pressure garment construction and they also have limited 
choice of fabric [4, 6, 7]. It is possible to achieve different 
levels of pressure using similar fabrics, but the OTs need to 
adjust the pattern size and fitting of the pressure garment [7, 
8]. Nevertheless, in most cases, OTs would use a single 
reduction factor for all types of fabric to create their 
pressure garment [6, 9].  
However, PG alone sometimes cannot exert the required 
pressure. There are some areas, for example face, which 
have a concave or flat shape that prevents pressure from 
being delivered by the pressure garment. In this area, 
pressure garment alone cannot exert the required pressure 
therefore it required additional padding or face mask. There 
are a lot of research had been conducted on developing the 
face mask for burn injury patients [10–13]. One of the 
materials being used to construct the face mask is Silon-
LTS®. It has been reported to be effective in hypertrophic 
scar management and easy to used [14] . Nevertheless, none 
of the practitioner or previous research measured the 
amount of pressure generated from the usage of the face 
mask. 
Hence, the objective for this study is to measure the 
pressure exerted from the head garment and combination of 
the head garment with Silon face mask. From the results, it 
is important to prove if the methods will give an adequate 
pressure for the treatment. 
II. METHODOLOGY 
 
a. Measurement of pressure exerted by head garments  
 
This experiment was conducted to measure pressure 
exerted by the head garment made by OTs. Two types of 
fabrics labeled as head garment A and B were used for the 
head garment fabrications. The modulus of elasticity for 
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both fabrics was determined through tensile test using MS 
ISO 13934-1:2003 standard.  
Then both fabrics were passed to the experienced and 
certified OTs of a local government hospital. They were 
instructed to fabricate head garments for a mannequin head 
based on their experiences. Figure 1 shows the pattern to 
generate the head garment for the two different types of 
fabric. After that, the constructed head garments were tested 
on the mannequin face. The treatment area is assumed only 
at the facial area. Thus, pressure measurement will be taken 
on the surface of the facial area covering the forehead, 
cheeks, and chin (refer Figure 2). Considering the 
symmetrical of the face, the sensor will be located only at 
one side assuming the pressure is the same for the opposite 
side of the face. A201 Flexiforce pressure sensors made by 
Tekscan were used to measure the exerted pressure. The 
sensor have been tested and validated to measure low 
pressure from compression garments [15–17]. The set up for 
measurement is also shown in Figure 2.  
 
















b. Measurement of pressure exerted by head garments 
with Silon-LTS face mask  
 
This experiment was conducted to measure pressure 
exerted by head garments and face mask. The face mask 
was made from Silon-LTS® by BioMed Sciences. It was 
fabricated based on the mannequin face contour referred to 
the operation manual and report from a previous study [14]. 
Figure 3 shows the finished mask after trimming process 
was done to cut out the nostril, mouth and eyes area. The 
mask was then attached to the mannequin face and tested 
with both head garments for pressure measurement using 
the A201 Flexiforce. The measurement locations are similar 






Figure 3: Silon-LTS® face mask 
III. RESULTS AND DISCUSSION 
 
From the tensile test, the modulus of elasticity for head 
garment`s fabric A and B are calculated at 0.246N/mm and 
0.108N/mm respectively. Table 1 to 4 show the results from 
each sensor location with each voltage outputs recorded for 





Pressure (mmHg) Average 
Pressure 
(mmHg) 1st 2nd 3rd 4th 5th 
1 3.66 2.97 3.02 3.76 4.80 3.64 
2 3.12 2.92 3.51 2.87 2.92 3.07 
3 2.92 2.92 2.92 2.87 2.92 2.91 
4 14.62 15.02 15.07 14.92 15.46 15.02 
5 18.54 16.90 17.59 17.30 16.85 17.44 
6 32.22 32.67 34.50 31.03 33.61 32.81 
7 2.92 2.92 2.92 2.87 2.92 2.91 
8 2.92 2.92 2.97 2.92 3.02 2.95 
 






Pressure (mmHg) Average 
Pressure 
(mmHg) 1st 2nd 3rd 4th 5th 
1 2.92 4.16 3.02 3.76 3.61 3.49 
2 2.92 2.97 3.02 3.02 3.12 3.01 
3 2.92 2.92 3.02 2.92 3.02 2.96 
4 26.77 27.26 27.11 26.82 26.92 26.97 
5 32.17 33.11 34.25 29.99 31.18 32.14 
6 19.08 19.78 19.97 19.38 20.27 19.70 
7 2.92 3.02 2.92 2.92 3.02 2.96 
8 2.92 3.02 2.92 2.97 2.92 2.95 
 




Pressure (mmHg) Average 
Pressure 
(mmHg) 1st 2nd 3rd 4th 5th 
1 38.91 39.56 39.36 39.81 39.21 39.37 
2 3.02 3.02 2.92 3.02 3.02 3.00 
3 2.97 3.02 2.92 3.02 3.02 2.99 
4 22.30 22.50 21.91 23.49 23.10 22.66 
5 27.46 28.55 28.10 27.31 26.77 27.64 
6 52.50 52.05 52.94 55.52 53.99 53.40 
7 2.97 3.02 3.02 3.02 3.02 3.01 
8 10.26 10.06 9.12 9.86 10.65 9.99 
 




Pressure (mmHg) Average 
Pressure 
(mmHg) 1st 2nd 3rd 4th 5th 
1 61.97 61.42 66.88 73.72 70.45 66.89 
2 2.97 3.02 3.02 3.02 3.02 3.01 
3 2.97 2.97 2.92 3.02 3.02 2.98 
4 27.01 26.77 27.16 27.96 27.61 27.30 
5 30.09 29.49 28.60 29.20 29.29 29.33 
6 64.50 67.22 67.62 65.98 66.68 66.40 
7 2.97 2.97 3.02 3.02 2.97 2.99 
8 23.59 23.69 23.59 23.64 23.54 23.61 
 
Table 4: Head Garment B with Silon-LTS® 
 
Even though there are still debates among researchers 
about the ideal pressure exerted by the pressure garment, 
most researchers agreed to conclude that the ideal pressure 
exerted from the compression of pressure garment is in the 
range of 15-24mmHg or 1999.85 -3199.74Pa  [4, 9, 18]. It 
has been reported that pressure greater than 40mmHg may 
result to other complications [2]. 
Figure 4 and 5 show the pressure generated by using 
both type of fabrics including the additional padding using 
the Silon-LTS®. Shape symbols were used to illustrate the 
pressure generated where triangle for low pressure (0-
15mmHg), circle for intermediate (15-40mmHg), and 
square for high pressure (40mmHg and above). 
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Figure 5: Pressure Generated By Head Garment B and Silon-LTS® 
Low (0-15mmHg) 
Intermediate (15- 40mmHg) 
Low (0-15mmHg) 
Low (0-15mmHg) 





Figure 6 : Average Pressure Measured At Sensor Locations. 
 
Referring to the results, it is shown that by using the 
head garment alone, less pressure was generated than 
combination of head garment with a Silon-LTS® mask. 
From the graph, the pressure generated varies from 2.9-66 
mmHg. Result shows the sensor located at point 2, 3, and 7 
indicate very low pressure for all methods. For all methods, 
the acceptable pressure output only measured at point 4 and 
5. The graph shows different pressure increment at point 
1,4,5,6, and 8 with the application of Silon-LTS® face 
mask. 
From the results, it shows that fabric sample B gives 
more pressure than fabric sample A. Referring to the 
Laplace`s Law for pressure garment [19, 20], the pressure 
generated are significant to the factor of radius of curvature 
where at point 7 and 8 produced a lower pressure areas by 
having a large radius of curvature. For point 3, there is 
almost no pressure applied due to non-contact area with the 
fabric because the fabric was stretched to the peak of the 
nose and create the empty space at point 3. 
Thus, the problem of having a non-contact with the 
facial contour surface area such as at location no 3 with 
using head garment alone was countered by applying a 
Silon-LTS® face mask which was made to follow the facial 
surface contour. Nevertheless, the measurement indicated 
very low pressure at sensor point 3. On the other hand, by 
applying the Silon-LTS® face mask, the pressure 
contributes to a contrast change at the point 6 and produces 





As a conclusion, it shows that different modulus of 
elasticity of the fabrics gives different pressure outputs. By 
applying the Silon-LTS face mask beneath the head 
garment, it can increase the pressure but there are still some 
areas that have a lower pressure outputs and some 
modifications should be done to give an optimum pressure 
for the area needed. 
These results only show the static measurement using a 
mannequin where human tissues are assume as rigid. These 
results will be different due to the dissimilarities of tissues 
and muscles condition.  
It is shown that by applying head garment alone and 
combination with the Silon-LTS® face mask, the pressure 
distribution still does not provide the ideal range pressure 
for the treatment. The conventional method of constructing 
the head garments might be a factor where the reduction 
factor used does not produce ideal pressure for the facial 
area. Therefore, a new method of padding should be 
developed that can provide an optimum pressure for the 
intended area.   
As for future works for this research, a 3D scanner will 
be used to get cloud data in order to gain the cross section of 
human head and determine the radius of curvature at each 
section. Thus, from the measured radius of curvature, a 
prediction can be made by using the Laplace`s Law equation 
for pressure garment fabrication. Sampling from regular 
unwounded person will be used to collect the data and 
measurement will be made to compare the results. Several 
changes to the design of the head garment and padding 
should be made to generate an optimum pressure in order to 
counter the problem of the low pressure area generated by 
the existing head garment. 
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